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Abstract 
Studies have been conducted between March 1993 and March 1994 in the Ashar canal, a 
backwater of the Shatt al-Arab River, Iraq. Using artificial substrates, the colonization and 
development of seventy-five diatom species belonging to twenty genera could be revealed. 
Taxa apportionment varied seasonally as well as within each season. A few species have been 
found during all experiments. These are Amphora ovalis, Bacillaria paradoxa, Cocconeis 
placentula var. euglypta, CycloteIla meneghiniana, Cymbella ventricosa, Navicula tripunc- 
tata var. schizonemoides, Rhoicosphenia curvata, and Synedra ulna. The occurrence of 
B. paradoxa in Experiment 1 (March -April 1993) and Experiment 4 (end of January to be- 
ginning of March 1994) was higher than 50%. Similarity of species increased towards the 
end of each season, and the communities from experiments 1 and 4 were more similar than 
others. The experiments also suggest that week 4 represents he equilibrium phase while 
week 6 reflects the increase in biological interactions. The results could also indicate the 
sequence of primary colonizers and the community development towards the equilibrium. 
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Introduction 
Periphyton is a biological layer found on various sub- 
strates in natural waters. It consists mainly of a mu- 
cilage of slime, bacteria, algae, micro- and macrofau- 
na, detritus and sometimes inorganic inclusions 
(OTTEN • WILLEMSE 1988). The persistence and de- 
velopment of these organisms depends on a lot of 
physical, chemical and biological factors (Acs & Kiss 
1993; BROWN & AUSTIN 1973; DILLARD 1969; OEMKE 
& BURTON 1986; PASSY et al. 1999). Because these 
factors fluctuate seasonally, also the development pro- 
cess of periphyton and the taxa that could be repre- 
sented would vary with season. HOAGLAND et al. 
(1982) suggested that the development of a periphytic 
community is analogous to the succession of higher 
plants. 
Although some studies have been done on the phyto- 
plankton and limnology of Shatt al-Arab River and some 
of the canals that are connected to the river (ANTOINE 
1984; ANTOINE ~; AL-SAADI 1982; AL-SAADI et al. 1979; 
HADI et al. 1984; HUQ et al. 1978), the present study is the 
first which deals with the question if the colonization 
process of periphytic diatoms on artificial substrates in
Ashar canal shows a seasonal variation. An other aim of 
the investigation is to find out if there are differences 
within the same season and if the community develop- 
ment is a succession process. 
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Materials and Methods 
The Shatt al-Arab River is the most important river in the 
arid southern Iraq. It is affected by the diurnal tides of the 
Arab Gulf (ANTOINE 1984). At Basrah City, the river has 
several irrigation and urban drainage canals. The Ashar 
canal is one of these canals, it is eutrophic from untreated 
sewage disposal. The canal is about 5 km long, has an av- 
erage width of 10 m, a mean depth of 2 m at low tide, and 
a maximum depth of 11 m near its junction with the river. 
It is twice a day affected by the diurnal tide of the river. 
Therefore brackish water enters to the canal from the river 
with tide water. Some of the physical and chemical param- 
eters of the water of the study area are given in Table 1. 
Table 1. Physical and chemical characteristics of the Ashar canal 
(1 unpublished data; 2ANTOINE & AL-SAAD11982). 
Parameters Range 
Temperature (°C) 14.7-30.5 ~ 
pl-I 7.6-8.61 
Secchi depth (cm) 58-972 
Chloride (rag 1-1) 0.27-0.762 
Dissolved oxygen (mg I -~) 0.5-7.22 
Ammonium (mg I -~) 0.35-3.952 
Phosphate (mg I -~) 0.12-3.032 
Silicate (rng 1-1) 3.4-53.12 
The study site was situated in the junction between 
Ashar canal and Shatt A1-Arab River. For the experiments 
artificial substrates were used, consisting of ca. 36 small 
cylindrical beads made of smooth glass. The beads were 
connected with each other by a nylon line and exposed from 
a float at about 1.0 m below the water surface and 15 m from 
the shore. For each experiment eight of such chains of 
beans were used. 
The artificial substrates were left in the water for six 
weeks: in Experiment 1from March-April 1993; in Exper- 
iment 2 from July-August 1993; in Experiment 3 from Oc- 
tober - November 1993; in Experiment 4 from the end of 
January to the beginning of March 1994. Samples were col- 
lected after one week (7 days), two weeks (14 days), four 
weeks (28 days), and six weeks (42 days) during each ex- 
periment. 
To study the seasonal variation in diatom species, per- 
manent slides of diatoms have been prepared from the 
above samples. 
To study the degree of similarity between the diatoms of 
different ages within the same season or between the di- 
atoms of similar age from different seasons, the similarity 
index (SIMI) was calculated using the following formula: 
i Pai Pbi 
i=l 
SIMI(a,b) -- 
~ / ~ P  
r i=l bi 
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Where: Pal and Pbi= the proportions of individuals 
represented bythe i-th taxon in communities a and b; s = 
the total number of taxa in the two communities (MClN- 
TIRE & MOORE 1977). 
Results 
Seventy-five diatom taxa belonging to 20 genera were 
identified, and their percentage ofoccurrence is given in 
Table 2. The Pennales represent 92% of all species, 
whereas 8% of the species were Centrales. Eight taxa 
were found in all seasons. These were Bacillaria para- 
doxa, Cocconeis placentula var. euglypta, CyclotelIa 
meneghiniana, Navicula tripunctata var. schizonemoi- 
des, Synedra ulna, Cymbella ventricosa, Rhoicosphenia 
curvata, and Amphora ovalis, in descending order of 
percentage. Thirteen taxa were observed in three of the 
four seasons, eleven of them were absent from Exp. 1 
(March-April 1993) and two from Exp. 3 (October- 
November 1993) (compare Table 2). 
The seasonal variation of the periphytic diatoms at- 
tached to the artificial substrate could be illustrated as 
follows: 
• Experiment 1 (March-April 1993) 
Bacillaria paradoxa dominated the diatoms attached to 
the substrate in the first week and remained prominent 
throughout the sampling dates. Its density increased to a 
maximum number of 467 x 103 cells/cm 2 on day 28. As 
second species Achnanthes minutissima var. crypto- 
cephala reached its dominance, with its highest density 
of 152 x 103 cells/cm 2 in the second week. Melosira 
granulata nd Cocconeis placentula vat. euglypta lso 
showed a high density on the artificial substrate, but 
whereas the number of M. granulata decreased after the 
first week, C. placentula var. euglypta showed areverse 
development (Fig. 1). Synedra ulna appeared in the first 
week with its greatest density (22.3 x 103 cells/cm2), but 
after this time the density decreased. Among the rest of 
taxa present in this season, Cymbella ventricosa should 
be noted, this species reached its highest density on 
day 42 (7.6 x 103 cells/cm2). 
• Experiment 2 (July-August 1993) 
Among the periphytic diatoms observed in this season, 
the species B. paradoxa nd Diploneis pseudovalis were 
persistent throughout all weeks of this experiment. The 
first species represents he most dominant taxon with 
a maximum density counted on day 7 (13.6 x 103 
cells/cruZ), while the second taxon which was not found 
in Exp. 1 showed an increasing density towards day 42 
(3.3 × 103 cells/cruZ). The remaining taxa which ap- 
peared for the first time during this study with high per- 
centages of occurrence were not present throughout the 
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Fig.  1. Seasonal variations in the density of four species of periphytic 
diatoms (cells x 103/cm 2) in the Ashar canal, Basrah, Iraq. 
season. Among those species were Gomphonema oli- 
vaceum, Navicula cryptocephala and Nitzschia granula- 
ta. 
• Experiment 3 (October-November 1993) 
39 taxa colonized the substrate during this experiment. 
Some of them appeared for the first time in this study, 
and 6 of them reappeared again in the next season (Exp. 
4). These were Achnanthes exigua, Amphora veneta, Cy- 
, clotella striata, Nitzschia dissipata, N. filiformis and N. 
trybIionella. 
Five taxa co-dominated in this season (55% of the 
total), however Nitzschia paIea replaced Bacillaria 
paradoxa as the most abundant, and both of these 
species were present hroughout the season. Other 
species that persisted in all samples of different ages in 
this experiment were Cocconeis placentula var. euglyp- 
ta, C. placentula var. Iineata, CycloteIla meneghiniana, 
and Navicula cryptocephala. Bacillaria paradoxa 
reached its highest density on day 28 (Fig. 1). 
• Experiment 4 (end of January - beginning of 
March 1994) 
50 taxa were attached to the artificial substrate during 
this experiment, which had the highest diversity among 
all the seasons tudied. Although Bacillaria paradoxa 
was again the dominant species (50.9%), three other 
taxa were co-dominant. These species were Cocconeis 
placentula var. euglypta, Melosira varians, and Navicu- 
la tripunctata vat. schizonemoides which increased to a 
cumulative percentage of 81% (compare Table 2). The 
taxa that were found to be attached on all sampling dates 
of this season were Achnanthes exigua, Bacillaria para- 
doxa, Cocconeis placentula var. euglypta, Cymbella 
cymbiformis, C. ventricosa, Gomphonema gracilis, G. 
olivaceum, Melosira varians, Navicula tripunctata, 
Nitzschia sigmoidea, Rhoicosphenia curvata, and Syne- 
dra ulna. 
• Similarity index (SIMI) 
The similarity between diatoms of different ages within 
the same season expressed by the similarity index 
(SIMI) was higher during Exp. 1 and Exp. 4 and lower 
during the other experiments (Table 3, Part A). The low- 
est value (0.27) was calculated for diatoms between an 
age of 1 week and 6 weeks during Exp. 3, whereas the 
highest value (0.97) was calculated between the age of 
2 weeks and 4 weeks during Exp. 4. 
The SIMI values calculated for different seasons re- 
vealed low values, except between Exp. 1 and 4 (0.91) 
with a median value of 0.38 (Table 3, Part B). 
The similarity indices (SIMI) of all periphytic diatoms 
of similar ages but from different seasons are shown in 
Table 3, Part C. The results indicate high similarity val- 
ues when comparing periphytic diatoms of an age of 
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Table 2. Seasonal occurrence (in percent) of diatom taxa in Ashar canal, Iraq. 
5? 
Exp. 1 Exp. 2 Exp. 3 Exp. 4 
(March-April 1993) (July-Aug. 1993) (Oct.-Nov. 1993) (Jan.-March 1994) 
Achnanthes devei GRUN, 
A. exigua GRUN. 
A, minutissima var. cryptocephala G RUN. 
A, gibberula GRUN. 
A, sublaevis HUST. 
Achnanthes p. 
Amphora delicafissima KRASSKE 
A. ovalis KOTZ. 
A, veneta KOTZ. 
Amphora sp. 
Bacillaria paradoxa GMELIN 
Cocconeis placentula var. 
euglypta (EHR.) CL. 
C. placentula var. fineata (EHR,) V.H. 
Coscinodiscus eccentricus EHR. 
Cyclotella meneghiniana KOTZ. 
C, striata (KOTz.) GRUN. 
Cymatopleura elliptica (BREB.) W. SMITH 
C, solea (BREB.) W. SMITH 
Cymbella aft/his KOTz. 
C, cymbiformis (AG. ? KOTZ.) 
C. lunataW. SMITH 
C, tumida (BREB.) V,H, 
C. ventricosa KOTZ, 
Diploneis didyma (EHR.) 
D. pseudovalis HUST. 
Fragilaria brevistriata GRUN. in V.H. 
F. construens (EHR.) GRUN. 
Gomphonema angustatum (KOTz.) RBH. 
G, gracilis EaR. 
G, intricatum KO~z. 
G, intricatum var, pumila GRUN. 
G. olivaceum (LYNGB.) KOTZ. 
G. parvulum (KOTz.) GRUN. 
G. tenellum KOTZ. 
Gyrosigma acuminatum (KOTZ.) RBH. 
G, spencer//vat, nod#era GRUN. 
Mastogloia elliptica vat. dense/ 
(THWAITES in W. SMITH) CL, 
M. smithfivar, amphicephala GRUN. 
Melosira granulata (EHR,) RALFS 
M. varians C.A. AG. 
Navicula cryptocephala KOTZ. 
N. cryptocephala KOTZ. fo. minuta BOYE-P. 
N. cusp~data KOTZ, 
N. parva (MENEGH,) CLEVE-EULER 
N. rhynchocephala KOTZ, 
N. tripunctata vat. schizonemoides 
(V.H.) PATR, 
Nitzschia acicularisW. SMITH 
N. amphibia GRUN. 
N. angustata (W. SMITH) GRUN. 
N. dissipata (KOTz.) GRUN. 
N. filiformis (W. SMITH) HUST. 
15.9 0.7 
0.5 
0.4 
1.5 0.5 
0.7 2.0 
50.5 
10.7 
0.4 
1.0 
0.4 
0.3 
13.0 
0.2 
20.5 
3.0 
2.6 
1.6 
14.8 
1.5 
0.7 
1.5 
0.7 
3.6 
3.1 
1.1 
3.6 
1.9 
0.5 
0.5 
7.0 
2.0 
0.5 
5.1 
0.2 
0.1 
0,4 
0.1 
0.5 
0.5 0.1 
1.7 0.06 
0.7 
10.5 50.9 
11.2 15.2 
4.8 
13,3 0.7 
1.3 0.03 
0.06 
0.1 
1.0 
0.7 
1.4 
0.2 
0.2 
0.2 
0.5 
0.5 
2.6 
4.9 
1,4 
1.4 
2.1 
1.2 
0.3 
3.0 
0.1 
0.9 
0.1 
0.4 
0.09 
0.07 
0.9 
0.06 
3.6 
0.03 
0.3 
0.1 
0.3 
0.7 
7.7 
0.08 
0.3 
7.8 
0.03 
0.3 
0.06 
0.06 
0.2 
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Table 2. (Continued). 
Exp. 1 Exp. 2 Exp. 3 Exp. 4 
(March-April1993) (July-Aug. 1993) (Oct.-Nov. 1993) (Jan.-March1994) 
3.8 0.5 0.03 
0.03 
2.4 2.1 0.7 
1.1 
2.7 15.4 0.8 
0.7 2.6 
1.8 2.7 0.1 
1.0 0.5 
0,03 
0.06 
N. 9ranulata GRUN. 
N, [inoafisW, SMITH 
N. m/nuta (BLEISCH) LANGE-BERTALOT 
N. obtusaW. SMITH 
N. palea (KOTZ.) W. SMITH 
N, pellucida GRUN. 
N. punctata (W. SMITH) GRUN. 
N. sigmoidea (EHR,) W, SMITH 
N, sublinearis HUST. 
N. subtilis (KOTz.) GRUN. 
N, thermalis var. intermedia GRUN. 
N. tryblionella HANTZSCH 
IV, tryblionella var. victoriae GRUN. 
Rhoicosphenia curvata (KOTz.) GRUN. 
Rhopalodia gibba (EHR.) O. MOLLER 
Stephanodiscus han tzschiivar. 
strlatior KALBE 
Surirella capronii BREB. 
S. ova~is BREB. 
S. ovalis var. baltica (SCHUMANN) eL, 
S, ovata KOTZ. 
Synedra acus var, fo, continua CL. 
S. fascicu/ata KOTZ, 
S. ulna (NITZSCH) EHR. 
S. ulna var. biceps (KOTz,) v, SCHONFELD 
0.6 
0.5 0.1 
0.5 
1.2 0.7 0.7 0.9 
0.1 
1.9 
0.7 
3.6 
0.1 
0.9 0.03 
0.06 
0.2 
0,2 
2.8 1.9 2.1 0.7 
0.7 0.5 
4 weeks during different seasons, with a median value of 
0.74. Six weeks old periphytic diatoms have low similar- 
ity indices, except between Exp. 1 and Exp. 4. Moreover, 
the results indicate a high similarity when comparing 
diatoms of similar ages from Exp. 1 and Exp. 4. 
Discussion 
The periphyton is a complex microbial community of 
outstanding importance in lotic environment. In order to 
start he colonization, substrate preconditioning is nec- 
essary to ensure an attachment, and KORTE & BLINN 
(1983) reported the presence of an organic film of fungal 
hyphae, bacteria nd detrital particles on Plexiglass after 
two hours of immersion. Other informations suggest that 
organic matter should coat the submerged substrate be- 
fore bacterial attachment. Because the study area of the 
present investigation receives untreated sewage, such 
organic material is available in the water. 
The results howed a higher colonization rate of the 
artificial substrates by Pennales than by Centrales. This 
could reflect he higher percentage of these diatoms in 
the Ashar canal and in the Shatt al-Arab River. This 
agrees with the findings of other studies (AL-SAADI et 
a1.1979; HUQ et al. 1978). 
During the whole period of study, BaciIIaria paradoxa 
remained the dominant colonizer, except for Exp. 3, where 
this species was replaced by Nitzschia palea. This might 
reflect he ability of B. paradoxa to grow under different 
environmental conditions. B. paradoxa is known to be 
both a marine and a brackish water organism which has 
been found in the water as well as in bottom samples 
(AL-SAADI et al. 1979). The replacement of B. paradoxa 
by N. palea as a dominant species in Exp. 3 could indicate 
that one or more factors in this season favour N. palea, and 
this needs further investigation. Moreover, the co-domi- 
nant species varied from season to season. Achnanthes 
minutissima v r. cryptocephala, CycloteIla meneghiniana 
and Cocconeis placentula var. euglypta were the co-domi- 
nant species in Exp. 1, 2 and 4, respectively. 
Looking at the process of the colonization and devel- 
opment of the dominant species throughout different 
seasons, one could come to the conclusion that he peri- 
phytic diatom community was instable up to the fourth 
week. OEMKE & BURTON (1986) also found that the 
major dominant species colonizing Plexiglass lides 
were well established by day 28. 
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Part A: SIMI indices for a comparison between diatom communities 
of different ages within the same season. 
Experiment and season 2 weeks 4 weeks 6 weeks 
Part C: SIMI indices for a comparison between diatom communities 
of similar ages from different seasons. 
Experimentand season Exp. 2 Exp. 3 Exp. 4 
Exp. 1 (March-April 1993) Age 1 week (7 days) 
1 week 0.73 0.75 0,67 Exp. 1 (March-April 1993) 0,53 0.14 
2 weeks 0.93 0.86 Exp. 2 (July-Aug. 1993) 0.19 
4 weeks 0.95 Exp. 3 (Oct.-Nov. 1993) 
Median = 0.81 Median = 0.36 
Exp. 2 (July-Aug, 1993) 
1 week 0,67 0.64 0.28 Age 2 weeks (14 days) 
2 weeks 0.61 0.50 
4 weeks 0.66 Exp. 1 (March-April 1993) 0,48 0.30 
Median = 0.62 Exp. 2 (July-Aug. 1993) 0.72 
Exp. 3 (Oct.-Nov. 1993) 
Exp. 3 (Oct.-Nov. 1993) Median = 0.53 
1 week 0.58 0.29 0.27 
2 weeks 0.58 0.65 Age 4 weeks (28 days) 
4 weeks 0.94 
Median = 0.54 Exp. 1 (March-April 1993) 0.72 0.75 
Exp. 4 (Jan.-March 1994) Exp. 2 (July-Aug. 1993) 0.64 
1 week 0.93 0.94 0.94 Exp. 3 (Oct.-Nov. 1993) 
2 weeks 0.97 0.94 Median = 0.74 
4 weeks 0.97 
Median = 0.94 Age 6 weeks (42 days) 
0.25 0,27 
Part B: SIMI indices for a comparison of the different seasons, 0.23 
Experiment and season Exp. 2 Exp. 3 Exp. 4 
Exp. 1 (March-April 1993) 0.47 0,28 0.91 
Exp. 2 (July-Aug. 1993) 0.23 0.46 
Exp. 3 (Oct.-Nov. 1993) 0.30 
Median = 0.38 
0,61 
0.76 
0.16 
0.76 
0.56 
0.51 
0,93 
0.73 
0.77 
Exp. 1 (March-April 1993) 0.94 
Exp. 2 (July-Aug. 1993) 0.29 
Exp. 3 (Oct.-Nov. 1993) 0.19 
Median = 0.26 
According to the model of HUDON & BOURGET 
(1983), primary diatom colonizers are typically small 
motile forms which have the ability to adhere flat to the 
surface or maintain themselves within the boundary 
layer. The taxa which were observed attached to the 
glass beads during the first week were different from 
season to season, although some recurred uring all ex- 
periments. These species were Bacillaria paradoxa, 
Cocconeis placentula var. euglypta nd Synedra ulna. 
These three taxa could represent persistent opportunistic 
diatoms throughout the period of study. HUQ et al. 
(1978) observed also these species in the plankton of the 
Shatt al-Arab River during their study. Other oppor- 
tunistic taxa that appeared in three of the experiments 
were Achnanthes spp., Navicula spp. and Nitzschia spp., 
while other that attached during the first week have been 
observed in different experiments. It has been suggested 
that the lower stratum of colonizing algae on substrates 
is composed of slowly moving diatoms uch as Achnan- 
thes spp. Cocconeis pp., Fragilaria spp., Gomphonema 
spp., Melosira spp., Navicula spp., and Synedra spp. 
(BROWN & AUSTIN 1973; HUDON & BOU~GET 1983). 
The persistence of the three taxa given above (Bacil- 
laria paradoxa, Cocconeis placentula var. euglypta nd 
Synedra ulna) throughout the period of study with vari- 
ing apportionment could indicate that cells of these 
groups are abundant in the water throughout the year or 
that they could be resuspended from the bottom of the 
river into the water column. Such phenomenon might 
occur continuously because the river Shatt al-Arab is 
subjected to diurnal tide. HADI et al. (1984) found C. 
placentula var. eugIypta s an epiphyte, and B. paradoxa 
and S. ulna in net samples. Moreover Cocconeis pp. 
and Synedra. spp. are known to be benthic forms (HuQ 
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et al. 1978). HUDON & BOURGET (1983) emphasized the 
higher capability of early colonizers to adhere to sub- 
strate as well as the small effect of drag forces on small- 
er cells. 
The cell density and persistence ofearly colonizers 
varied in each experiment. During Exp. 1 (March - April 
1993), Achnanthes minutissima vaT. cryptocephala, 
Achnanthes sp., MeIosira granulata and Synedra ulna 
decreased towards the end of immersion, whereas both 
Bacillaria paradoxa nd Cocconeis placentula vaT. eug- 
lypta increased. Two taxa, Amphora ovalis and Gom- 
phonema gracilis, which were not found during the first 
two weeks were seen later in the season. 
In Exp. 2 (July -August 1993), B. paradoxa nd Nav- 
icula cryptocephala were decreasing towards the end of 
the experiment, while Diploneis pseudovalis was found 
to be increasing. 
During Exp. 3 (October - November 1993), the taxa 
that attached earlier to the substrate and decreased after 
two weeks were Cocconeis placentula vaT. lineata, Cy- 
clotella meneghiniana and Nitzschia punctata, whereas 
Bacillaria paradoxa, Cocconeis placentula vaT. eugIyp- 
ta, Nitzschia palea and N. pelIucida increased. 
While in Exp. 4 (end of January to beginning of 
March 1994) the density of Cocconeis placentuIa vaT. 
euglypm, Cymbella cymbiformis, Melosira varians, 
Navicula tripunctata vaT. schizonemoides and Nitzschia 
palea decreased with the time of immersion, the cell 
density of Bacillaria paradoxa, Cymbella ventricosa, 
Gomphonema olivaceum and Rhoicosphenia curvata 
showed an increase during the experiment. 
From the above it would appear that here is a season- 
ality in the occurrence of taxa, both for those diatoms 
which are colonizing early in the season and for those 
which are observed towards the end of each experiment. 
Such variation could be attributed to the environmental 
heterogeneity during different seasons. As a result he 
degree of community development would be affected, 
and any differences in the growth rate of each taxon re- 
sult in a significantly different community structure. 
Moreover, during community development, species 
competition will occur. A part of them could make the 
substrate available for other species. BROWN & AUSTIN 
(1973) suggested that the variation in numbers of two 
periphytic diatoms may be due to direct competition be- 
tween them, as well as to differences in the physico- 
chemical environment. 
From time to time a variation in the number and mor- 
phological feature of individual periphytic diatoms 
could be observed, which coincided generally with 
changes in the structure of the community (Acs & Kiss 
1993). The appearance and increasing density of stalked 
taxa (Cymbella spp. and Gomphonema spp.) and motile 
taxa (Nitzschia spp.) towards the end of the experiment 
as well as the increase of the density of the colonial form 
Bacillaria paradoxa - which was accompanied byan at- 
tachment of green and blue-green algae - might indicate 
a microsuccession in the periphytic ommunities. Such 
phenomena have been observed elsewhere (JASSBY & 
GOLDMAN 1974; FOSTER 1975; PATRICK & ROBERTS 
1979; HOAGLAND et al. 1982). 
The similarity indices (SIMI) between the periphyton 
of different ages within each experiment generally indi- 
cate that the similarity of species increases towards the 
end of each season (comparison between week 4 and 
week 6), which might reflect a slow down of the micro- 
succession. Similar results have been shown to occur 
both in periphytic algae as well as in higher plants 
(SHUGART & HErr 1973; HOAGLAND et al. 1982; Mc- 
CORMIC & CAIRNS 1990). In contrast, similarity values 
were low when comparing periphytic diatoms after one 
week with those of six weeks. This was less evident in 
Exp. 4, where the apportionment of a few taxa was high. 
A comparison of the species apportionment from dif- 
ferent seasons hows that Exp. 1 and 4 were the most 
similar. The high similarity value might reflect compara- 
ble environmental f ctors as well as biological interac- 
tions. While HERDER-BROUWER (1975) emphasized the 
role of periodicity on community structure, HOAGLAND 
et al. (1982) gave attention to the physical disturbance. 
Moreover, some authors noted the effect of grazing on 
taxa similarity. This depends on whether grazing is 
selective or nonselective (PORTER 1977; LUBCHENCO 
1978; HUNTER 1980). 
Similarity values for species of similar age from dif- 
ferent seasons were higher for diatoms of an age of 4 
weeks, whereas lower values were calculated for week 6 
and week 1. These results uggest that week 4 represents 
the equilibrium phase during the development of the di- 
atom community, while week 6 might reflect he in- 
crease of biological interactions (e.g. competition and 
grazing) which are affecting the diatom development. 
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